The title compound, tris(1,1 0 -dibutyl-4,4 0 -bipyridine-1,1 0 -diium) bis(dimethyl sulfoxide)di-3 -iodido-tetra-2 -iodido-octaiodidotetralead(II) dimethyl sulfoxide disolvate, (C 18 H 26 N 2 ) 3 [Pb 4 I 14 (C 2 H 6 OS) 2 ]Á2C 2 H 6 OS, belongs to a class of organic-inorganic hybrid materials with novel functionalities. In this compound, C-HÁ Á ÁO and C-HÁ Á ÁI hydrogen-bonding interactions, -interactions, other short contacts and Pb octahedral chains are present, extending the crystal structure into a three-dimensional supramolecular network.
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Chemical context
Organic-inorganic hybrid materials have attracted more and more attention from researchers because of their interesting physical properties and novel functionalities, such as magnetism, ferroelectricity, electrical/optical properties and photochromism (Yao et al., 2017) . The inorganic components provide rich structural possibilities, including discrete clusters, chains, layers and open frameworks, which dominate the significant electrical, optical and magnetic properties in hybrids (Sun et al., 2018) . The organic moieties may exhibit unique molecular properties such as hyperpolarizability, photochromicity and polymerizability (Tang & Guloy, 1999) . The title molecule was prepared by the reaction of viologens (N,N 0 -disubstituted-4,4 0 -bipyridinium) and a metal halide. Viologens show excellent redox and chemical stability. In addition, they can act as effective templates for the construction of various organic-inorganic hybrids, chargetransfer complexes and supramolecular systems (Liu et al., 2017) . As lead is a heavy p-block metal in the IVA group, lead(II) halide-based organic-inorganic hybrids possess a large radius, a flexible coordination environment, and variable stereochemical activities of the lead center (Li et al., 2012) .
Structural commentary
The title compound crystallizes in the triclinic system in space group Pı ". trianion, one and a half BV 2+ (BV 2+ = 1,1 0 -dibutyl-4,4 0 -bipyridinium) dications and two DMSO molecules, as shown in Fig. 1 . The BV 2+ cation is located on a general position and adopts a non-planar structure, with a dihedral angle of 27.5 (3) between the planes of the pyridinium rings. In the bipyridinium rings, C-N bond lengths vary from 1.335 (9) to 1.499 (10) Å and C-C bond lengths from 1.336 (17) to 1.636 (17) Å . C-N-C bond angles are in the range 118.6 (6)-121.1 (7) and C-C-C bond angles in the range 107.9 (9)-122.1 (6) . The inorganic anion can be considered as a set of mixed face-shared/edge-shared octahedra (Krautscheid et al., 2001) . Pb1-I bond lengths range from 3.0765 (5) to 3.4315 (5) Å and Pb2-I bond lengths from 3.0802 (5) to 3.4010 (5) Å . I-Pb1-I bond angles are in the range 82.007 (13)-172.112 (13) and O-Pb2-I bond angles in the range 82.78 (10)-174.71 (9) . All the above angles deviate from the angles of an ideal octahedron (90 and 180 ) due to the stereochemical activity of the Pb (6s 2 ) lone pairs (Li et al., 2005) .
Supramolecular features
In the compound, the organic species interact with the inorganic [(Pb 4 I 14 )] 6À and DMSO via C-HÁ Á ÁI and C-HÁ Á ÁO hydrogen bonds (Table 1) . The CÁ Á ÁI distances are in the range 3.668 (8)-3.940 (10) Å while the CÁ Á ÁO distances are 3.093 (9) and 3.517 (10) Å . The C-HÁ Á ÁI angle values vary from 136 to
168
. Hydrogen bonds between the anionic entities [(Pb 4 I 14 )] 6À and organic species play an important role in stabilizing the crystal structure (Fig. 2) . In addition, there are weak -interactions between adjacent free BV 2+ cations with centroid-to-centroid distances between the pyridyl groups ranging from 4.249 (4) to 4.796 (4) Å (Table 2 ).
Database survey
Lead(II) iodide complexes have been reported whose structures include chains of face-sharing ideal PbI 6 octahedra (Krautscheid et al., 2001; She et al., 2014) and chains of cornersharing PbI 6 octahedra (Wang et al., 1995) . The structure of 1,1 0 -dibutyl-4,4 0 -bipyridinium diiodide was reported by our research group (Zhao et al., 2012 
Synthesis and crystallization
NaI (0.23 g, 1.5 mmol), PbI 2 (0.46 g, 1.0 mmol) and 10 ml of methanol were stirred under an argon atmosphere until dissolved. 1,1 0 -Dibutyl-4,4 0 -bipyridyl cation salt (0.52 g, 1.0 mmol) dissolved in methanol (5 ml) was added to the Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2 The crystal packing of the title compound with hydrogen bonds (Table 1) shown as dashed lines. Table 2 Analysis of short ring-ring interactions (Å , ).
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Figure 1
The molecular structure of the title compound. Displacement ellipsoids are drawn at the 25% probability level. The second lattice DMSO molecule and the third VB cation, generated by symmetry, are omitted for clarity. Symmetry code: (A) Àx, Ày, Àz.
reaction mixture at room temperature. The resulting precipitate was dissolved in DMSO (3 ml) and placed in a sealed jar of anhydrous ether. Red crystals were produced two weeks later under an argon-protected atmosphere. After filtering and drying under vacuum, red needle-shaped crystals of 0.73 g (72.3%) with high quality were obtained. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . Hydrogen atoms were placed in calculated positions (C-H = 0.93-0.97 Å ) and were included in the refinement in the riding-model approximation, with U iso (H)= 1.2-1.5U eq (C).
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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